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Memristors & Temperature

1. What is the thermal conductivity of TaOx used in memristor?
2. Is there an easy way to predict this value?

Trace: Lohn et al. APL (103) 173503. 2013 

Figure: Yang et al. Nature Nano (8) 13. 2013 



Variable Stoichiometry TaOx

Method & Approach

Stoichiometry XPS

TDTR: Thermal Conductivity Van der Pauw: Elec. Conductivity

Change O2 During Deposition

Sputter Figure: Kurt J. Lesker Co. Van der Pauw Figure: PTB GmBH



Stoichiometry & Resistivity
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Left: Goldfarb et al. Apl. Phys. A (107) 1 2012
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Oxygen Impact on Thermal Cond.

ElectricalThermal

1. 4X Modulation with reduction in O2

2. Thermal & Electrical Transport Linked…How?



Charge & Vibration Move Heat

1. Dominant Heat Carrier Changes with Oxygen

2. Simple Model: Measure Resistivity Predict Thermal Conductivity



Take Home Message

1. Stoichiometry alters thermal conductivity by >4X

2. Thermal conductivity can be estimated via resistivity measurement

“Thermal” Memristor is Possible


